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ABSTRACT OF THE DISCLOSURE 

A width of a circuit device isolation region 
and a width of a device region formed on a semiconductor 
substrate are determined in such a manner as to satisfy 
a condition which prevents the occurrence of dislocation 
due to thermal oxidation for forming the isolation 
region. A semiconductor device can be fabrication which 
includes a semiconductor substrate, a plurality of 
circuit regions formed on a device formation region in 
the semiconductor substrate and having a width of 0.1 to 
125 {lm and device isolation regions so formed on the 
semiconductor substrate as to isolate a plurality of 
circuit regions from one another and having a width of 
0.05 to 2.5 Jim, and wherein a ratio of the width of the 
device isolation region to the width of a plurality of 
circuit regions adjacent to the device isolation region 
is from 2 to 50. A method of designing a semiconductor 
device includes a step of measuring a thickness of a pad 
oxide film formed on the surface of a semiconductor 
substrate and a thickness of a nitride film formed on 
the pad oxide film, a step of measuring internal stress 
of the nitride film, a step of measuring the width of 
device formation regions formed on the semiconductor 
substrate and the width of device isolation regions 
adjacent to the device formation regions , a step of 
measuring the depth of a groove formed in the 
semiconductor substrate by etching a portion of the 
nitride film on the pad oxide film and existing on the 
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device isolation region, a step of obtaining an internal 
stress, which is estimated to occur in the proximity of 
the groove due to thermal oxidation, by conducting 
stress analysis by using the thickness, the width, the 
depth and the internal stress, a step of preparing a 
stress distribution chart representing a region, in 
which the stress exceeds a dislocation occurrence limit 
stress at which dislocation occurs due to thermal 
oxidation, by using the width of the device formation 
region and the width of the device isolation region as 
parameters, and a step of setting the values of the 
width of the device formation region and the width of 
the device isolation region, which does not generate the 
occurrence of dislocation, by using the stress 
distribution chart. The device isolation region is a 
groove formed in the semiconductor substrate by etching 
a portion, among the pad oxide film formed on the 
surface of the semiconductor substrate and a nitride 
film formed on the pad oxide film, existing on the 
device isolation region, and having a depth of from 0 to 
10 nm when measured from the position of the pad oxide 
film on the semiconductor substrate. 



